1 LOWHEIGHT USB | NTERFACE CONNECTI NG DEVI CE AND A
MEMORY STORAGE APPARATUS THEREOF BACKGROUND OF THE

I NVENTION 1. Field of The Invention: The present
invention relates to a | ow height USB interface
connecting device and a nenory storage apparatus
thereof. 2. Description of Related Art: Currently, a
great variety of - menory cards are avail able for

el ectronic products and even if-sanme type products

are made fromdifferent designs, the nenory card in
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In order to be capable of reading data in the memory cards, various card
readers are provided to adapt different memory cards such as a compact flash
card, a SD card, a MMC card and etc. before the data can be processed with the
computer. But, the arrangement makes the user inconvenient. Of course, a type of
card reader is capable of supporting more speciﬁcatiqns of memory cards but it is

expensive to ine a greaf financial burden to the user.

Therefore, as one of cqmputer periphery, how to make the memory card, ,
which is able to improve and reduce using the card reader and is compatibie with
the computer interface with the existing system hardware for being used with more
facility and in accordance with our usual operation -practice, is a subject worth us to

deeply concem..
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conmputer and a card reader anong a | ot of conputer

periphery interfaces. so that an object of the

present invention. . is, to provide a nenory card with a
function of USB interface card reader, that is, the

menory card can be inserted into a USB sl ot socket to
execute a signal change and cénnection with the

conmputer without the need of a USB interface card

reader . They U&B:Iiaterfan:erie audst widely applied for dats) tearismiasion between a
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Fig. 1 is a perspective view illustrating a conventional USB connector (left

side) and an inserted socket (right side);

Fig.' 2 is a perspective view of alow height USB connector according io thé

present invention;

Fig. 3 is a block diagram of .circuit for dual interface memory card device

with low height USB connector of the present invention;

Fig. 4 is a perspective view illustrating an embodiment of the dual iﬁterface

" memory card with low height USB connector of the present invention;

Fig. 5 is a perspective view illustrating an embodiment of the USB

interface memory card with low height USB connector of the present invention;



perspective view of a planar electrode contact w thout
USB connector according to the present invention;

Fig. 7 is a system bl ock. di agram of a planar el ectrode
contact wi thout USB. connector of USB interface nenory
card according tp the present jinvention; Fig. 8 is a
perspective view of a planar gl ectrode contact w thout
USB cannector of USB interface nmenory card according

“to the Fig-e8cfustiaten a disessemyled perspaClives view @ndcan assembled
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view of the dual interface menory card with a planar
el ectrade _contact w f hout USB connector of the present
i nvent %d ,f’ﬁiags.ys?f%é’cg dipgrarQiaplananslecise capdactvatiout USB
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bot t onFig. dvisofr perspebiize View eoff apianas rabectrogier conthett Without USB
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invention illustrating a cover guard being attached to

the MePiy® isar §ysterfi tgectaaiafkﬁara ST Quatinerdba $héfibry card with a
illustrating a framework of interface signal :
plabar elpaiedecaniactyithouh SEreanmectsn aceerding tg.tha présentinvention;

circuit- di agram based on the franmework of interface .
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detail, a traditional USB interface connector is )
described_ first, It c e seen.in_ Fig. 1 that a_plug
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the reference nunbers 104A and 104B are.

Fig. 12 is a top view of the dual interface memory card of the present

invention;

Fig. 13 is a bottom view of the dual interface memory card of the present

invention;

Fig. 14 is a perspective view of the dual interface memory card of the
present invenﬁon ilustrating a cover guard being attached to the memory card;

Fig. 15 is a schematic diagram iflustrating a framework of interface signal

according to the present invention; and

Fig. 16 is a circuit diagram based on the framework of interface signal.

DETAILED DESCRIPT#ON OF THE PREFERRED EMBODIMENTS



desi gnated as a casing of the plug and -a casing of

the sl ot socket for shielding electronic signals.

Referring to rig. 2,. a USB | ow hei ght connector 100
according to the present inventi on conprises a netal
termnal 101, two jut pieces 102 and a connector part

103. The netal- termnal 101 i'S conposed of a plurality

of metal sheets, which are the' sane as the netal

sheet s Refierring teFig daImIOlLdsB'fQ exrbain e priveipiecaftbe present invention
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@fectrbﬁ;clsiQ]lﬁs .Space in the standard USB interface sl ot
socket in Fig.1) such that the connector part 103

can be_inserted_into the slot socket so as to
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connector has a height much lower than the height of the standard USB connector.
" Besides, the connector part 103 can providé an external recess (102A in Fig.2) td‘
reinforce an engaging strength thereof during being inserted into the standard USB
interface, like standard USB connector, and the connector 100 can be associated
with a pI'int circuit board 201 by way of soldering directly such that a state of close

circuit can be obtained.

Comparing to Fig. 1, it can be seen in Fig. 2 that the connector 100 of the
present invention does not provide the casing 104A shown in Fig. 1 so that the
thickness of the connector 100 can be reduced greatly. Originally, the casing 104A
is provided for shielding and decreasing an effect of signal delay generating from
the USB cable, Because the connector 100 is located on the memory card, no



traditional USB cable is needed, the casing, which has
the function for insulating the shielding signal, can
be renoved fromthe connector part 103 of the present
i nvention. Hence, the USB interface connector can be
flattened and the U5B interfgce product can-be
developed toward a trend of cdrd shaped type. A

urther —explanation will be descrjbed hereinafter.
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ordina_ry memory card capable of being used in an applied syste‘m. In case of the
memory card 70 being taken out from the system, the exposed connector 72 can
__be inserted into the USB interface slot socket as long as the cover guard 71 is

detached. It is pretty convenient while in use.

Accordingly, the preceding low height connector can be utilized to guide
the USB signal fo and to write data into the memory card directly and vice versa. In
this way, a memory card with two different interface connectors is completed.
Meanwhile, a read only switch 73 and a signal light 75 is placed at the external part
of the memory card for data security. When the switch 73 is shifted to the read only



Meanwhile, a read only switch 73 and a signal |ight 75
is placed at the external part of the nenory card for
data security. When the switch 73 is shifted to the
read only 6 node, the nenory card only offers a
function of data read so that (it is not possible to
wite the data into the msrmr? card. Once the switch

73 IS shlfted to the normal node, the menory card can
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S et S S LB 0 o

fnddd, thesmehiity tard GRT b& Dsed Aeraily Withed fudietisly of R%d and write and
interface bei ng deleted, the USB interface system can

bee sighalilighti7H Fﬁ:mﬁb@dﬂd@ﬁ’@ tha avarigng Istatys of therlh8B dewice.

can be made as a super thin USB interface nenory card

as sho C e

i nt erfgggk&n%ﬁg%im mly ehég{/\ﬁn[lggyﬁg&' fhrfh%?tanﬁht ﬁ’g’&aatm system

ntéthace belggtdﬁletedhtrrmUISB fritefdoer sﬂt@hﬁm{ b@rreﬁ‘lalrﬁad Onchanged
contrast to a nenory device with current standard USB

ARE &he mh@lhmr@ctonqanr@amd@ & @ sunarithindal injsgace memory -
] ST 6N B 5800 e W b1 8e 3RS e showr

 innFigns isoproviletiiwith alllghm thinnen slhbﬁéwalhd !ﬁlaﬂépﬁ% in contrast to a
design. Referring to Fig. 2 again, the signal may
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designt in a change of inpedance of transmission |line

to influence the high-speed transm ssion for data.

Hence, v S J t

obj oot o e (6 FIRCR, UFS thelNidter Rap Shie 1 el
amzaratustﬂleeqbapangtthrm@h the xdehaétdrmmﬂyl odf oﬁllne eorgm&tor 100 by

WY B il 19, hERARES 48 crelgbosnsbicive adsic the rinted
direlit thyard '2@'1 ﬁf stmﬁvmitﬂ?at ‘é@)!&eréd‘itlg g?ﬁ)fthéj%irﬁﬁt §1ay result in a

connector. This is a design conc So- ca
quange of impepiance of tgnsmissidn/inette influekee the hightspiesd ttahemission

«,riet@t l[-lgggé %%tw fosrelrjnso%% thg %Bl%?aredo Jointis 1% a?n% grcéb?éctfof the present
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ry storage

touching the metal conductive pieces of the printed circuit board in the memory
storage apparatus }via the USB terminal of the main unit instead of using a
boﬁnector. This is a design concept of so—calféd gdlden finger recognized by the
makers, that is, the direct contact is used instead of the ‘connector for circuit
connection to enhance the electronic feature of the memory storage apparatus

during performing high-speed transmission.

Referring to Fig. 6, a principie of design with no' connector is Hlustrated
further. A planar electrode contact without USB connector 110 with a USB contact
end is shown in Fig. 6 and the entire height of the connector 110 can be received in



connection to enhance the electronic feature of the
menory storage apparatus during performng high-speed
transm ssion. Referring to Fig. 6, a principle of
design with no connector is illustrated further. A

pl anar el ectrode contact w thoyt USB connector 110
with a USB contact end is shgwn in Fig. 6 and.the.
entire height of the connector 110 can be received in
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and connects with USB metal terminal of the host connector to form a close circuit.

Referring to Fig. 8, a USB interface data storage apparatus with a USB
interface planar electrode contact, which is disclosed in the present invention, is
llustrated. The thickness of the memory storage apparatus shown in Fig. 8 has
greatly reduced and it effectively enhances the portability with more facility. The
planar electrode contact without USB connector 300A is formed by way of the
same principle of design as shown in Fig. 6. A signal light 114A is arranged on the
memory card for indicating the working status of the storage apparatus. A read only
switch 202C is provided to prevent the data from being covered or deleted

accidentally so that the security for data can be enhanced effectively.



i nterface planar electrode contact, which is disclosed
in the present invention, is illustrated. The

t hi ckness of the nenory storage apparatus shown in
Fig. 8 has greatly reduced and it effectively
enhances the portability with nore facility. The

pl anar el ectrode contact wi thBut USB connector 300A is

fornmed by way of the sane princiBIe of design as
shown oM {ie precediag gnethod; gmew UBBastiosage papretusois disclosed
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iptestasai signalsvitph dorachariging dathetocld8BasignaiGahd application interfice
connector 505 for a conventjonal application system a -

! 200 2.97OUB OF MmNy 31907 nt er f ace si gnal swi t ch

- for changing data to USB signal and application .
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order to explain a real design of the block diagram
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Midthdd Si)é@lggleg tﬁe%in%ﬁgr Sa)t./ssot %fann dggi z%‘pli%adtc} %?hgreﬁ%egrrl]ory storage
apparatus as long as a framework can bé arranged properly. Referrihg to Fig. 10, it
can be seen from the sectional view of the m_embi'y stick card that there is a USB
signal contact end 300 provided for reading and writing USB s'ignél and there is.an
interface end 400 of the memory stick card (application system) provided with
different specifications depending on difierent mémory cards. That is, tﬁe meniory
storage apparatus ié capable of having two different interface ends, a USB
interface end and an application interface end, wherein, the USB interface end acts
as an interface for being conﬁected to the host end signal and the application
interface end such as MMC, SD, ..., and etc. for connecting signal between the

device and the applicétion system.



met hod di scl osed hereinafter also can be applied to

ot her nmenory storage apparatus as |long as a framework
can be arranged properly. Referring to Fig. 10, it

can be seen fromthe sectional view of the nenory
stick card that there Is a US§ signal contact end 300
provi ded for reading and witing USB signal and there
is an _interface end 400 of the nmenory stick card
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d?&ﬂ&ésaé %r{n?édj&jr&ﬁtc gmrﬁ%‘iranhd gnrr]o casings 114 and 113A. It is leamed
from the block diagram in Fig. 9 and the disassembled perspective view that the
USB interface connector is not included in the memory storage apparatus of the
present invention any more, and a signal light 114A can be ﬁxediy aﬁached to the
casing 114 to indicate the work status of the memory storage apparatus as the
~preceding embodiment does. In addition, a read 'only switch 202B is arranged on
the memory storage apparétus to prevent thie data from being written, covered or
deleted in case of the read dn!y switch 202B being shifted to a proper mode.
Referring to Figs. 12 and 13, it can be leamed from the top view and the bottom
view of the memory storage apparétus that two different interface contacts 300,
. 400 are brovided and the interface contact 300 is a USB interface contact arranged

on the memory card in accordance with the design way disclosed in the present



speed signal transm ssion. Referring to Fig. 11, it
can be seen fromthe di sassenbl ed. perspective view
that the nmenory storage apparatus, for instance, the
menory stick card, provides a pri nted circuit board

202 and two casings 114 and g# It is l[earned from
the block diagramin Fig. 9 d the di sassenbl ed

BB G B bk v
PURGNB doP Bl oAt o WRIBd 13 BotBotpARAY hbdISs et Fig. 14

e fixedfy attache casi ng tol
$Hmva/\w movabket coveo Guaihte30r mivigh siap begmtmmleibmedw dthched to
%ece ng enbodi nent does. In addition, a read only
F202B is arranged on the menory storage
apparatus to prevent the data from being witten,

. cover g
Cover ot e B4 o AT oo

e USB aﬂdrfa@? reénnaioantleangesdy ambmmr@rmtmr’agetappamtwwﬁh USB
d. the otto ew of .the me ry st or age,appar at us - ]
BRtR0F s o e Sorfmod S oRBaMb it 2o ey ot5i2B8 amnaratus with
dOnQuhitRAl angBt fﬁ?erfeﬂiee rthaCeRfony %‘féraﬁ@oaéﬁarétugsg?cordmg to the

i nterface contact arranged on the nenor card
rresent davrdioni lshmunb tbmegnhglmr shartsr ared smallehm size for bemg

B Mot Baghy BRI BPs, 3 bl i Bl Reh IS R ¥ ot a nove,

&ém%maé@aﬁg@dh@eﬂqgﬁd to protect parts of the USB
contact. Fig. 14 shows a novabl-e cover guard 301,
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present invention is not a creative and
capfirmedesirictiy e the design of detachably portable device, otherwise, it is very

likely to mislead the user due to individual different system design such that the
device is detached accidentally before completing the job thereof to result in the

data in device being damaged.

However, the standard USB interface signal is not sufficient to offer a .
solution so that a new interface signal is designed in the present invention to solve
the preceding problem thoroughly. Referring to Fig. 15, an interface signal
‘framework 508 (corresponding to the circuit board 202 in Fig. 6) comprises a power.
~ supply (Vuys) for offering a working voltage, a signal group including a D+ and a D-
signals,.a ground signal (power GND) to constitute a standard USB interface signat
grdup. The difference of ihe present invention from the conventional USB interface

- signal is that an apparatus work signal group is provided additionally. The work
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through an external signal fight 114C to prevent the device from being removed _

from the system accidentally.

When the device is used for the standard USB interface slot socket, the
standard USB interface does not support WI/R signal so that the device itself has to - .
have a data signal light. Meanwhile, the W/R signal can trigger a signai light 114A
arranged in the device. By the same token, the power providing signal P provides
the same principle of being actuated. Referring to Fig. 16 again, as soon as the
USB interface is inserted, the interface controller 509. can offer a power providing
signal P to trigger a signal light 114D arranged on the host. The signat light 114D is
used for indicating if the device is in a state of electricity consuming work 6r ina



WR and a power providing signal P. In case of the
devi ce bei ng designed as a nenory storage apparatus
- such as the USB nenory card, the work signal WR
indicates if there is any data being transmtted on
the irnterface (read/wite). ly,case . of the device
bei ng i nputtout apparatus such as a USB network card,
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USB interface slot socket, the standard USB interface

does not support WR signal so that the device itself

has to have a data signal light. Meanwhile, the WR .

signal can trigger a signal light 114A arranged in

the device. By the sane token, the power providing

signal P provides the same principle of being

actuated. Referring to Fig. 16 again, as soon-as the

USB interface is inserted, the interface controller .

509 can offer a power providing signal P to trigger a

signal light | 14D arranged on the host. The signa

light 114D is wused for indicating if the device is in

a state of electricity consumng work or in a 12

state of electricity consumng alert. Simlarly, the
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has been described with reference to a preferred
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W t hout- departing fromthe spirit of this invention,

~which is defined in



t he appended clains. 13 CLAIMS 1 A USB interface
connecting device, conprising a connector part at one
end of the device, the connector part having a
non-standard | ow height (h) conpatible with the
hei ght of an inner space in a standard USB interface
sl ot socket, such height being | ess than that of a
standard USB interface plu%.uaving a surrounding
shield, a set of el ectricalt3terninals on the connector
CedM® | and an application circuit that is connected to
said termnals via a USB interface controller,

wherein said set of. clal g isih@r M nal s includes a
1povvestgﬁﬁ%fr€ac? gorn%gé'zr:{?h?ﬁcr%’ %Oﬁrg]'pr)'ls'yfng a wor ki ng vol t age
(Wb,,), signal group termnals for D+ and D signals,
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=dpfiss g?rgﬁﬁ&?e?ﬁgﬁﬁef@w 8lconrREr @Y havéng eondor s
)

f . i
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ce connectin

| GBhARGGHE b fe6s €ani thutl of whetarelard USH dntefrcRipiig having a
s(\sltg fa_gce (V%T) Eimsl, 5 volts, 3.3 volts, 2.5 volts or 1.8
syreupding sield, USB i nt er f ace connect i ng devi ce accordi ng

alsét dFleRithtal terinin€ls @h thetchenedey parb anbr ki ng  si gnal gr oup

terninals include ' i4 8898 Widrfae @htréliet,a
app '§?‘f’|°§§'fc8ﬁ%§#bsncgﬁhe%%\9%&ﬁtgﬁﬁiﬁar@inf:gtg ing a wor kirng
whitreinLsaideét df lelectrien kerminalg indud®SB i nt er f ace connecti ng
devi %%8‘%2598‘%% ergfna & sapplyidg a WoRIng ivaltagB evudlvi ce

wor Ki ' rouptermnalsllncludeaterrn'nal for
a powianal groyp teImigls Sordiatnd()S98F | ndi cating a status
of  PQWRSUNE SR END)eal,lahe device. 5 A USB interface

i
connecti ng g,ew ce _accordin 0.Cl.ai.m. i & of th
app! ideviss Werking; §i90ak 9”5%%%?‘%‘5?}55 foga' ellggt']rgorﬂg;g&%?m%y. o e

device.

2 A USB interface connecting device according to claim 1, wherein said working

voltage (Vuus) is 5 volts, 3.3 volts, 2.5 volts or 1.8 volts.

3 A USB interface connecting device according to claim 1, wherein the device working

' signal group terminals include a terminal for a read/write or data transmission signal (W/R)

for indicating a working status of the device.

4 A USB interface connecting device according to claim 1, wherein the device working
signal group terminals include a terminal for a power providing signal (P) for indicating a

status of power consumption of the device.

5 A USB interface connecting device according to claim 1, wherein the application

circuit comprises data storage memory.



